Bounded domain Ω in R 3 with a Lipschitz continuous boundary Γ ν denotes the outward unit normal vector on Γ Ω is occupied by a superconductive material of type-I This is a material, which loses all resistivity below a certain temperature T c Quasi-static Maxwell's equations for linear materials
∇ × H = σE + J s ∇ × E = −µ∂ t H ∇ · H 0 = 0 J n normal current density J s superconducting current density σ conductivity of normal electrons
Local law for J s : London equations (1935)
n s density of superelectrons m e mass of an electron q electric charge of an electron ⇒ Correct description of two basic properties of superconductors: perfect conductivity and perfect diamagnetism (Meissner effect)
Generalization: nonlocal laws
C > 0, r 0 > 0 is related to the mean free path in the material Eringen (1984)
Solution method: Rothe's method
Numerical scheme model 1a: convolution implicit
Theorem: Existence existence and uniqueness solution model 1a
Numerical scheme model 2a: convolution implicit
Theorem: Error estimates model 2a
Further research
Performing numerical experiments using the finite element library DOLFIN from the FEniCS project
